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Abstract

Since reform and opening up, China has made a great leap in economy and social
development, known as the Chinese Miracle, among which government plays an
indispensable role. Especially after Tax System Reform in 1994, central government
gradually decentralized economic decision-making to local governments in order to
fully mobilize their enthusiasm, which is mainly reflected in the fact that local
governments began to have sufficient financial autonomy in local economic
development, thus forming a growth-oriented government mode in economic
development since then. However, it also faces a lot of problems, among which
environmental issues have already sounded the alarm, catching a widespread concern.
Although in recent years trade-off between environment and growth has become an
increasingly great concern in academic field, there is still insufficiency in a more
systematic study of it. Therefore, under the background of fiscal decentralization,
through theoretical modeling analysis and empirical research, and combined with
theories as well as practices in instrument choices of local governments in
environmental regulations, this dissertation explores internal mechanism of and
factors upon the trade-off, in order to promote regional economic growth, thereby
providing guidance for regional governments and even the nation in coordinating
economic and environmental development.

First, theoretically, the dissertation tries to establish an integrated analysis
framework of environmental regulations and economic growth under local
decentralization, extends the model of a two-stage dynamic game theory, and applies
it to solve the Nash equilibrium between them , by connecting local decentralization,
environmental regulations, technological progress and economic growth,. The
following conclusions are obtained: (1) Stricter environmental standards by
governments will decrease production of enterprises. However, with technological
innovation, different effects will appear in different types of enterprises. Stringent
environmental regulations will stimulate technologically innovative companies to
increase production as their current pollution control expenditure is on the rise and
expected to decrease, while the opposite is true for non-technologically innovative
companies. (2) With no technological innovation, under the background of local
decentralization, environmental regulation competition strategies among local



governments depend on rate change in social loss function curve caused by
environmental pollution. When the rate is lower than the critical point, strategies tend
to be “Race to Bottom”; when the opposite happens, strategies tend to be
“Differentiated Competition”. (3) With technological innovation, for single enterprise,
local governments will adopt such differentiated competition strategies as strict
environmental standards to increase enterprises’ expectation on pollution control
expenditure in response to lenient ones executed by neighbor local governments. For
double enterprises, companies’ pollution control expenditure competition strategies
derived by local governments’ environmental regulations hinge on rate change in
expected social loss function curve caused by pollution. When the rate is lower than
the critical point, strategies tend to be “Yardstick Competition”; when the opposite
happens, strategies tend to be “Race to others”.

Secondly, empirically, after examining characteristic facts of the relationship
between environmental regulations and economic growth, by using spatial panel
Durbin model to identify strategies by local governments, the dissertation makes the
following conclusions: (1) Some relatively huge environmental cost is hidden in rapid
economic development in China. Since the implementation of Scientific Outlook on
Development, environmental pollution, to some extent, has been curbed, Overall, it is
still severe. Secondly, there is an obvious disparity among regions in environmental
pollution regulations, depending on indices adapted to measure pollutants. In sum,
regulations in developed regions are more stringent than in backward ones. (2)
Generally, , there is no strongly evidence to support “Race to Bottom” strategies
during 2004-2009, conversely, “Race to others” strategies get support. From regional
perspective, there are “Race to others” strategies in Eastern and Northeastern regions,
“Yardstick Competition” in Middle region and no strategies in Western region. (3)
Environmental regulations have a certain beneficial effect on economic growth, with
more obvious effect in Eastern and Middle regions, less in Northeastern and Western
regions. (4) The spatial spillover effect of economic activities exists in all four regions
but has a different range. Spatial effect in Eastern region with geographic-weight
matrix is more obvious, while that in Western region with population-weight matrix is
more obvious.

In addition, in model extension, theoretical hypothesis on environmental
regulations, spatial externalities and technology progress is proposed. Then by using
empirical data of prefecture-level (and above) cities during 2003-2009, adopting



DEA-Malmuquist index to measure production and technological progress, the
dissertation establishes spatial panel data model to empirically test “environmental
regulation effect” and “spatial spillover effect” of national and regional technological
progress, and makes the following conclusions: (1) During 2003-2009, average
growth rate of total factor productivity of industries in China is 9.39%, among which
technological efficiency and technological progress promote economic growth
together. But it has an obvious regional disparity. Meanwhile, the same is true in
industrial production and technology index, with Western region the highest reaching
3.9%, Northeastern region the second 3.1%, Eastern region the lowest 1.76%. (2) As
far as the nation is concerned, stringent local environmental regulations promote
production and technology progress, supporting “Porter Hypothesis”, however, there
is an obvious regional characteristic in effect of environmental regulations upon
production and technology progress, with Eastern region the most obvious, Middle
the second, and West the weakest, while a positive but weak effect in Northeastern
region only happens in a similar degree of regulations among local governments. (3)
There exists a spatial spillover effect of technological progress in all four regions,
with different degrees, depending on structures of spatial weight matrices. Spatial
effect in Northeastern region with population-weight matrix is more obvious, while
that in Middle and Western regions with geographic-weight matrix is more obvious.(4)
There are also regional disparities in major factors upon technological progress, with
Eastern and Middle regions company size matters most, but with Northeastern and
Western regions government intervention counts.

Finally, tool selection, effect and practises of environmental regulations are
discussed, and the following conclusions obtained: (1) China has gone through a
three-stage development in environmental policies from “standard control to sewage
charges to environmental labeling”, illustrating that government’s role has changed
from a promoter to a guide. (2) Enterprises in China are more willing to embrace
traditional environmental regulations, while less to accept market-oriented
environmental regulations, such as implementing environmental taxes and
rationalizing resource prices, but Pearl River Delta, Yangtze River Delta, Bohai Rim
area are exceptions. (3) Usually, after implementation of environmental taxes, there is
a balance between economic growth and environmental protection, and double
dividend effect of growth does not apply, however under certain circumstances, it
does apply. With different parameters, environmental dividend effects derived from



environmental taxes reform are different, depending on distribution of different types
of industries and governments’ environmental consciousness parameter which exerts
great influence upon optimal environmental tax, output and welfare. (4) OECD
countries have accumulated rich experiences in implementation of environmental
taxes: multiple types of environmental taxes, high tax rates, and differential tax rates,
system of earmarking, tax relief and rebate system. On the basis of it , management of
environmental regulations, scientifically environmental protection in the future should
be promoted actively in achievement assessment of local governments, management
of environment according to laws perfected effectively, institution of environmental
taxes carried out by piloting first and with several stages second, differentiated polices
implemented stably and gradually.

The innovation of this paper is mainly reflected in the following points:

On the one hand, theoretical modeling. Two-stage dynamic game theory model is
improved and extended in the following four aspects: (1) by connecting fiscal
decentralization, environmental regulations, technological progress and economic
growth, the dissertation tries to establish an analysis framework of environmental
regulations and economic growth and applies it to solve the Nash equilibrium between
them.(2) it is more comprehensively derived that “Race to Bottom” strategies, “Race
to Up” strategies, and “Race against Others” strategies will show up in environmental
regulation competition under different conditions among local governments. (3)
Environmental regulation transmission mechanism is displayed in model construction,
which has not been done in previous researches. Different types of competitions in
pollution control costs of enterprises among regions under different parameters are
derived by taking enterprises’ pollution control costs, caused by environmental
regulations, as an endogenous variable. (4) Technology neutral assumptions are
further relaxed, concept of expected pollution control costs of enterprises introduced,
all kinds of competitions in expected pollution governance expenditure of enterprises
explored. Theses explorations are missing in current literature.

On the other hand, empirical studies. By using data of prefecture-level (and above)
cities, taking spatial econometric tools and extended in the following three aspects:

(1) As far as setting different spatial weights are concerned,we uses not only the
geographic-weight, but also economic-weight and population-weight. In addition, we
use the nested weight for both geographic-economic and economic-weight to identify
the sensitively analysis. (2) we ues the spatial Durbin models to identify the different



types of competition strategies in environmental regulations among different regions
and their impact upon economic growth. There are “Race to others” strategies in
Eastern and Northeastern regions, “Yardstick Competition” in Middle region and no
strategies in Western region. (3) Spatial spillover effect and environmental regulation
effect of production and technology progress among regions are explored. Eastern
region are the most obvious of it, Middle the second, and West the weakest, while a
positive but weak effect in Northeastern region only happens in a similar degree of
regulations among local governments.

Key words: environmental regulation; economic growth; techonlogical progress;
spatial econometric; environmental taxes



